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Specification 

1 . Title of the Invention 

• METHOD FOR FORMING THROUGH HOLE 

2. Scope of Claim 

5 A method for forming a through hole, characterized by comprising the steps of: 

forming a wiring metal on a semiconductor substrate; forming insulating films of a 
plurality of layers in which an insulating film having a higher etching rate than an 
insulating film of a lower layer is an upper layer, on the wiring metal; applying a resist 
on an uppermost layer of the insulating film and transferring a mask pattern to form a 
1 0 resist pattern; etching the insulating films of the plurality of layers with use of the resist 
pattern as a mask to form a through hole having a tapered shape; and after the resist 
pattern is removed, performing metal evaporation onto a place of the through hole to 
form a wiring metal. 

3. Detailed Description of the Invention 
1 5 [Industrial Field of the Invention] 

This invention relates to a method for forming a through hole in a 
semiconductor element. 
[Conventional Art] 

FIGS. 3(a) to (g) are cross-sectional views showing a forming process of a 
20 through hole used for a semiconductor element. In these drawings, reference numeral 
1 denotes a semiconductor substrate; reference numeral 2, a first wiring metal formed 
on this semiconductor substrate 1; reference numeral 3, an insulating film stacked on 
this first wiring metal 2; reference numeral 4, a photoresist applied on this insulating 
film 3; reference numeral 5, a resist hole opening portion formed by transferring a mask 
25 pattern to this photoresist 4 by photoengraving; reference numeral 6, a through hole 
formed by etching the insulating film 3 stacked on the semiconductor substrate 1 by 
isotropic etching with use of wet or the like, by using a resist pattern in which the resist 
hole opening portion 5 is formed as a mask; and reference numeral 7, a second wiring 
metal for forming a circuit together with the first wiring metal 2. 
30 Next, a forming process of the through hole is described. 

First, the first wiring metal 2 is formed on the semiconductor substrate 1 as 
illustrated in FIG. 3(a), and further, the insulating film 3 is stacked on the first wiring 
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metal 2 as illustrated in FIG. 3(b). Next, after the photoresist 4 is applied on the 
insulating film 3 as illustrated in FIG. 3(c), the mask pattern for forming the through 
hole is transferred to the photoresist 4 by photoengraving to form the resist hole opening 
portion 5 as illustrated in FIG. 3(d). By using the resist pattern in which this resist 
5 hole opening portion 5 is formed as a mask, the insulating film 3 is etched by the 
isotropic etching with the use of the wet or the like, so that the through hole 6 is formed 
as illustrated in FIG. 3(e). Next, the resist pattern is removed as illustrated in FIG. 3(f), 
and the second wiring metal 7 is formed as illustrated in FIG. 3(g), whereby contact 
between the first and second wiring metals 2 and 7 is obtained. 

1 0 [Problem to be Solved by the Invention] 

In the case of employing the above conventional forming method of the 
through hole, the thickness of the second wiring metal 7 becomes small at a step portion 
(a portion surrounded by dotted lines) 8 illustrated in FIG. 4 because of a step of the 
through hole 6 formed in the insulating film 3, so that there has been a problem in that 

1 5 increase in contact resistance or defective contact occurs. 

1 This invention is made to solve the foregoing problem, and an object is to 
obtain a method for forming a through hole by which increase in contact resistance does 
not occur and defective contact is prevented. 
[Means for Solving the Problem] 

20 A method for forming a through hole according to this invention includes the 

steps of: forming a wiring metal on a semiconductor substrate; forming insulating films 
of a plurality of layers in which an insulating film having a higher etching rate than an 
insulating film of a lower layer is an upper layer, on this wiring metal; applying a resist 
on an uppermost layer of the insulating film and transferring a mask pattern to form a 

25 resist pattern; etching the insulating films of the plurality of layers with use of the resist 
pattern as a mask to form a through hole having a tapered shape; and after the resist 
pattern is removed, performing metal evaporation onto a place of the through hole to 
form a wiring metal. 
[Operation] 

30 In this invention, since the insulating film having a higher etching rate than the 

insulating film of the lower layer is formed as the upper layer, side surfaces of the 
insulating films are etched to have a tapered shape; thus, the through hole is formed. 
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Accordingly, the thickness of the wiring metal formed thereon becomes substantially 

uniform at a side surface of the through hole. 

[Example] 

One example of this invention is described below with reference to FIG. 1 and 
5 FIG. 2. ■ In FIG. 1, the same reference numerals as those in FIG. 3 denote the identical 
portions, and reference numeral 9 denotes an insulating film which is formed on the 
insulating film 3 and which has a higher etching rate than this insulating film 3. 

Next, a method for forming a through hole according to this invention is 
described. 

10 First, the wiring metal 2 and the insulating film 3 are formed on the 

semiconductor substrate 1 as illustrated in FIGS. 1(a) and (b), and the insulating film 9 
having a higher etching rate than the insulating film 3 is formed thereon as illustrated in 
FIG. 3(c). Then, after the photoresist 4 is applied on the insulating film 9 as illustrated 
in FIG. 1(d), a mask" pattern for forming a through hole is transferred to the photoresist 4 

1 5 to form the resist hole opening portion 5 as illustrated in FIG. 1 (e). With use of a resist 
pattern in which this resist hole opening portion 5 is formed as a mask, wet etching is 
performed. After that, subsequently, wet etching of the insulating film 3 having a low 
etching rate is performed, so that the through hole 6 having a tapered shape whose step 
is small is formed as illustrated in FIG. 1(f). Then, after the resist pattern is removed 

20 as illustrated in FIG. 1(g), the wiring metal 7 is formed as illustrated in FIG. 1(h). In 
this state, as illustrated in FIG. 2, the thickness of the wiring metal 7 at a side surface of 
the through hole can be uniform, as at a step portion 1 0. 

Note that in the above example, the case of a two-layer structure in which, on 
the insulating film 3, the insulating film 9 having a higher etching rate than this 

25 insulating film 3 is "formed, is described. However, a similar effect can be obtained 
also by forming some insulating films each having a higher etching rate than its lower 
insulating film; for example, stacking the insulating film 9 having a higher etching rate 
on the insulating film 3, and further stacking an insulating film having a higher etching 
rate than this insulating film 9 thereon. 

30 Further, a similar effect can be obtained also by stack of from an insulating 

film having a low etching rate to an insulating film having a high etching rate in 
sequence. 
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[Effect of the Invention] 

As described above, this invention includes the steps of: forming a wiring 
metal on a semiconductor substrate; forming insulating films of a plurality of layers in 
which an insulating film having a higher etching rate than an insulating film of a lower 
5 layer is an upper layer, on this wiring metal; applying a resist on the insulating film of 
an uppermost layer and transferring a mask pattern to form a resist pattern; etching the 
insulating films of the plurality of layers with use of the resist pattern as a mask to form 
a through hole having a tapered shape; and after the resist pattern is removed, 
performing metal evaporation onto a place of the through hole to form a wiring metal. 
10 Therefore, the thickness of the wiring metal at a side surface of the through hole can be 
substantially uniform. Accordingly, advantages can be obtained not only in that 
contact resistance can be reduced but also in that defective contact can be solved, for 
example. 

4. Brief Description of the Drawings 
15 FIG. 1 is a diagram illustrating a forming process of a through hole of this 

invention, FIG. 2 is a cross-sectional view of a semiconductor device obtained by this 
invention, FIG. 3 is a diagram illustrating a conventional forming process of a through 
hole, and FIG. 4 is a cross-sectional view illustrating a semiconductor device of a 
conventional example. 

20 In the drawings, reference numeral 1 denotes a semiconductor substrate; 

reference numerals 2 and 7, wiring metals; reference numerals 3 and 9, insulating films; 
reference numeral 4, a photoresist; and reference numeral 6, a through hole. 

Note that the same reference numerals in the drawings denote the identical or 
corresponding portions. 

25 

Patent Attorney Masuo OIWA (two others) 


5/5 


Family list 

1 application(s) for: JP63034928 


1 FORMATION OF THROUGH HOLE 

Inventor: AONO KOJI ; HIGAKI YUKIO (+1 ) Applicant: MITSUBISHI ELECTRIC CORP 

EC: IPC: H01L21/3205; H01L21/302; H01L21/3065; 

(+3) 

Publication JP63034928 (A) - 1988-02-15 Priority Date: 1986-07-29 


Data supplied from the espacenet database — Worldwide 


FORMATION OF THROUGH HOLE 


Publication number: JP63034928 (A) 
Publication date: 1988-02-15 

Inventor(s): AONO KOJI; HIGAKI YUKIO; SUMIYA KOICHI + 

Applicant(s): MITSUBISHI ELECTRIC CORP + 

Classification: 

- international: H01L21/3205; H01L21/302; H01L21/3065; H01L21/02; (IPC1-7): H01L21/302; 
H01L21/88 

Application number: JP1 98601 7951 7 19860729 
Priority number(s): JP1 98601 7951 7 1 9860729 


Abstract of JP 63034928 (A) 

PURPOSE:To substantially uniformize the thickness 
of a wiring metal to be formed on a through hole on 
the side of the hole by forming an insulating film 
having a faster etching rate than the insulating film 
of a lower layer on an upper layer, and etching the 
side of the insulating film in a tapered shape to form 
the hole. CONSTITUTIONS wiring metal 2 and an 
insulting film 3 are formed on a semiconductor 
substrate 1 to form an insulating film 9 having a 
faster etching rate than the film 3. After the film 9 is 
coated with a photoresist 4, a mask pattern for 
forming a through hole is transferred to the 
photoresist 4 to form a resist hole 5. With the resist 
pattern formed with the hole 5 as a mask it is wet 
etched, the film 3 having slow etching rate is then 
wet etched to -form a through hole 6 with a taper 
having a small step. After the resist pattern is 
removed, a wiring metal 7 is formed. Thus, the 
thickness of the metal 7 on the side of the hole is 
uniformized like a stepwise part 10. 
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